Introduction {#sec1_1}
============

Empathy is an elusive concept. There are different descriptions or definitions of empathy in social psychology, but a more focused and relevant definition is needed in the context of education and care of patients in the health professions. Empathy is defined in the context of health professional education and patient care as: 'predominantly a *cognitive* (as opposed to affective or emotional) attribute that involves *understanding* (as opposed to feeling) of the patient\'s pain, experiences, concerns, and perspectives combined with a capacity to *communicate* this understanding and an *intention to help*′ \[[@B1],[@B2]\].

Prior to the development of the Jefferson Scale of Empathy (JSE), no psychometrically sound instrument was available to specifically measure empathy in patient care. Although a few research tools existed for measuring empathy in the general population \[[@B1]\], none of these was content-specific and context-relevant to patient care. More than a decade ago, we recognized a need for a psychometrically sound instrument to measure empathy in the context of health professional education and patient care. In response to that need, we developed the JSE \[[@B1],[@B2],[@B3],[@B4]\]. There are 3 versions of the JSE: (1) the HP-version: for administration to physicians and practitioners of all health professions, (2) the S-version: for administration to medical students and (3) the HPS-version: for administration to students in all health professions other than medicine. The three versions are very similar in content with only slight modifications in wording to make the text more appropriate for the target population.

Evidence in support of the psychometric properties of the JSE has been reported \[[@B3],[@B4],[@B5],[@B6]\]. The JSE has been widely used for different health professional students and practitioners in the USA and abroad, has been translated into 47 languages and is used in more than 70 countries \[[@B7]\]. There is a large volume of research by national and international researchers who have used the JSE with some consistent findings including gender difference in favor of women \[[@B3],[@B4],[@B5]\]. Furthermore, in most of these studies, it has been noticed that high JSE scorers were more likely than low scorers to pursue the so-called 'people-oriented′ specialties (e.g. general internal medicine, family medicine and pediatrics) as opposed to 'technology- or procedure-oriented′ specialties (e.g. pathology, radiology, anesthesiology and surgery) \[[@B3],[@B4],[@B5]\].

Study Objective {#sec2_1}
---------------

As the developers of the JSE, we have been asked frequently by potential users about the availability of norm data and cutoff scores for identifying high and low scorers. For the development of norm tables and determining cutoff scores, large and representative samples from the target populations are needed. However, as an initial step, it seemed reasonable to use large samples from a typical medical school to provide proxy norm data and tentative cutoff scores for the JSE S-version (JSE-S). We designed this study in response to a need for norm data and cutoff scores.

Subjects and Methods {#sec1_2}
====================

Participants included 2,637 students (1,336 women and 1,301 men) who matriculated at Sidney Kimmel (formerly Jefferson) Medical College at Thomas Jefferson University in Philadelphia, Pa., USA, between 2002 and 2012, and who had completed the JSE-S at the beginning of medical school (representing a 94% response rate).

Being part of the Jefferson Longitudinal Study of Medical Education Outcomes, the study had been approved by Thomas Jefferson University\'s Institutional Review Board, and no consent form was required. The hard copy of the JSE-S was administered to the incoming medical students each year at the orientation day for the entering classes of 2002-2006, and it was administered online for the entering classes of 2007-2012. For examining the validity of the cutoff scores, we used average clinical competence ratings in 6 third-year core clerkships (family medicine, internal medicine, obstetrics/gynecology, pediatrics, psychiatry and surgery) and average ratings given by postgraduate training program directors at the completion of the first postgraduate year of postgraduates′ clinical competence for the factors the 'art′ and 'science′ of medicine \[[@B8]\]. Participation was voluntary.

Statistical Analysis {#sec2_2}
--------------------

For the purpose of determining the tentative cutoff scores to identify high and low scorers, we arbitrarily chose 2 points on the score distributions. To identify high scorers, we chose a point on the score distribution which was one and half standard deviation above the mean score. To identify low scorers, we chose another point which was one and half standard deviation below the mean score. Due to gender differences on the JSE \[[@B3],[@B4],[@B5]\], the cutoff scores for men and women were calculated separately from their respective score distributions.

We compared performance measures and the clinical competence ratings among high, moderate and low JSE scorers to examine the validity of the cutoff scores. In addition to descriptive statistics, we used the χ^2^ test, the one-tailed Student t test and analysis of variance (ANOVA) to examine associations between the JSE scores and the criterion measures. We also calculated Cohen\'s *d* as an estimate of the effect size \[[@B9],[@B10]\]. The effect size values \<0.25 were considered negligible, around 0.50 as moderate and \>0.75 as large \[[@B9],[@B10]\]. We used SAS version 9.2 for Windows (SAS, Cary, N.C., USA) for the statistical analyses.

Results {#sec1_3}
=======

For the entire sample, the mean score for age was 23.4 ± 2.4 years (mean 23.5 ± 2.4 for men and 23.2 ± 2.3 for women). The gender composition of the sample by matriculation year is presented in table [1](#T1){ref-type="table"}. The number of women varied from 101 (46%) in 2002 to 140 (57%) in 2006. The corresponding figures for men were 120 (54%) and 107 (43%), respectively. The results of the χ^2^ test showed no significant difference in gender composition in different matriculation years (χ^2^~10~ = 9.8, p = 0.45).

Descriptive Statistics {#sec2_3}
----------------------

The mean, SD, median, score range, skewness and kurtosis indices of the JSE-S for the entire sample and for the matriculants of each year are presented in table [2](#T2){ref-type="table"}. The JSE mean score for the entire sample was 114.3 ± 10.4, which varied from a low of 113.2 ± 11.3 for the matriculants of 2009 to a high of 115.9 ± 9.8 for the matriculants of 2004. The ANOVA used to test the significance of JSE-S mean scores of matriculants from different years did not reveal any statistically significant differences (F~10,\ 2,626~ = 1.2, p = 0.29).

The skewness index was negative for the entire sample (-0.56) and for each matriculating year \[range: −0.92 (for matriculants of 2008) to −0.24 (for matriculants of 2002) and median = −0.53\]. The kurtosis for the entire sample was 0.92 \[range: 0.04 (for matriculants of 2002) to 2.66 (for matriculants of 2008) and median = 0.52\] (table [2](#T2){ref-type="table"}).

Internal Consistency Reliability {#sec2_4}
--------------------------------

Cronbach\'s α coefficient for the entire sample was 0.80 \[range: 0.75 (for matriculants of 2006) to 0.84 (for matriculants of 2008 and 2009) and median = 0.80\] (table [2](#T2){ref-type="table"}).

Gender Difference on the JSE Scores {#sec2_5}
-----------------------------------

The gender differences on the JSE-S mean scores for men and women and for the entire sample as well as for each matriculating class are summarized in table [3](#T3){ref-type="table"}. Women consistently and significantly (p \< 0.01) obtained higher JSE-S mean scores than men, with the exception of the matriculating class of 2008 in which women\'s higher mean scores were not significantly different from those of men at the conventional level of statistical significance, i.e. usually p \< 0.05 (t~235~ = 1.6, p = 0.07). The effect size estimates of the differences varied for different matriculating classes \[range: 0.21 (for matriculants of 2008) to 0.57 (for matriculants of 2009)\]. For the entire sample, the effect size estimate of gender difference was 0.40 (t~2,635~ = 9.90, p \< 0.01).

Score Distributions and Percentile Ranks {#sec2_6}
----------------------------------------

Frequency distributions of the JSE scores and the percentile ranks for men, women and the entire sample are presented in table [4](#T4){ref-type="table"}. The mean, median and SD for the entire sample were 114.3 ± 10.4, 115 and 10.4, respectively.

Tentative Cutoff Scores {#sec2_7}
-----------------------

The low and high cutoff scores for men were ≤95 and ≥127, respectively; the corresponding scores for women were ≤100 and ≥129. These cutoff scores include approximately 7% of the top scorers and 7% of the bottom scorers in both the male and female samples. Results of ANOVA showed that differences on the clinical competence ratings and ratings of clinical competence in the 6 core clerkships were marginally significant (F~2,\ 2,284~ = 2.57, p = 0.07). In additional analyses, no statistically significant associations were found (p \> 0.05) between low empathy scorers and the performance on objective licensing examinations of medical knowledge such as Step 1 (taken at the completion of the second medical school year) and Step 2 of the US Medical Licensing Examinations (taken in the fourth year of medical school).

Discussion {#sec1_4}
==========

Our findings showed that the score distributions of the JSE were generally negatively skewed. Skewness index is a measure of symmetry in score distribution \[[@B11]\]. In a perfectly normal distribution, the skewness is close to zero. Negative skewness indicates that the peak of JSE-S score distributions tended to be to the right side of the distribution (bulk of data to the side of higher scores); however, the magnitudes of the skewness indices suggest that distributions were just moderately skewed (distributions with skewness indices outside of the −1 to +1 range are considered highly skewed). Thus, our findings suggest that the JSE-S score distributions, although slightly skewed, do not substantially deviate from normal distributions.

Findings showed that the JSE score distributions tend to be platykurtic. Kurtosis is an index of the peak of score distribution \[[@B11]\]. Higher values indicate a higher peak and lower values indicate a flatter peak. Normal distributions have a kurtosis index close to 3 (mesokurtic), those \>3 are high-peaked distributions (leptokurtic) and those with kurtosis \<3 are flatter-peaked (platykurtic).

The examination of association between the categories of cutoff scores (i.e. high, moderate and low scorers) and performance measures revealed a consistent pattern of findings in the expected direction, in which the low scorers, when compared to the moderate and high scorers, received lower average ratings of clinical competence in the 6 third-year core clerkships as well as the ratings by the postgraduate program directors of the factors the 'art′ and the 'science′ of medicine \[[@B8]\]. However, the differences were only marginally significant (p \< 0.07); one reason for this could be the exclusion of dropout students from the statistical analysis, which would lead to a narrower range of ratings that does not allow for the capture of the full range of relationships.

The frequency distributions, descriptive statistics and percentile ranks can serve as proxy norm data for matriculating students in any US medical school under the condition that the descriptive statistics and score distributions of the JSE for those schools are not substantially different from the data reported in table [4](#T4){ref-type="table"}. For example, a score of 120 on the JSE-S obtained by a male matriculant would place him in the 78th percentile, and the same score obtained by a female matriculant would place her in the 65th percentile of the score distributions.

It is also interesting to note that we found no significant difference in JSE-S scores when comparing two types of test administrations, i.e. hard-copy testing for the classes of 2002-2006 and online testing for the classes of 2007-2012. This finding suggests that the type of test administration does not have any effect on the JSE-S scores. In addition, the stability of the empathy scores in different matriculating classes over the 11-year period of the study may suggest that the erosion of empathy in medical schools, as observed in other studies \[[@B2],[@B12],[@B13]\], is more likely due to the nature of educational programs, the learning environment, a lack of positive role models and students′ negative experiences in medical school \[[@B2]\] rather than to the methods of student selection or the types of student applying to medical schools at different periods of time.

Research findings where the JSE has been used have shown that empathy tends to decline as students make their way through medical school and schools for other health professionals \[[@B2],[@B12],[@B13],[@B14],[@B15]\], and that empathy can be enhanced through educational programs that target medical students \[[@B16]\] as well as other students in the health professions \[[@B17]\]. In addition, research previously showed that empathy can be sustained in patient-care settings \[[@B18],[@B19],[@B20]\]. Given these research results, our findings regarding norm data and cutoff scores can be helpful for assessing the empathy of physicians-in-training for remedial programs.

More importantly, our previous findings, i.e. that physician empathy can positively predict optimal clinical outcomes in the control of diabetes (determined by the results of tests for hemoglobin A1c and low-density lipoprotein cholesterol) \[[@B21]\] and outcomes in diabetic patients (determined by hospitalization rates due to metabolic complications like a hyperosmolar state, diabetic ketoacidosis and coma) \[[@B22]\], suggest that empathy should also be considered as an essential component of overall physician competence. The findings strengthen the belief that the empathy of health-care providers is significantly linked to the outcomes of patients. Therefore, any approach to identify those who are in need of training to enhance empathy is beneficial to patient care.

Although the pattern of findings regarding empathy cutoff scores and assessment of clinical competence was in the direction expected, the associations did not reach the conventional levels of statistical significance (often p \< 0.05). However, it is encouraging to observe a pattern of associations in the direction expected, given the time interval between administering the JSE (at the very beginning of medical school) and the assessment of clinical competence in medical school (3 years into medical school) and in postgraduate medical education (5 years after administration of the JSE).

Additional longitudinal cohort research is needed to further examine the associations between the suggested cutoff scores and assessment of clinical competence of medical students, in order to confirm the predictive validity of the cutoff scores. This is just the first step of a long journey for developing national and international norm tables. Indeed, further research is needed on representative samples of medical school matriculants in a variety of medical schools and in different countries, so as to develop national and international norm tables and cutoff scores on the JSE for use by applicants to medical education academic centers for undergraduates and graduates.

Strengths and Limitations {#sec2_8}
-------------------------

The strengths of the study include its relatively large sample of 11 classes and the separate analyses conducted for men and women. A limitation is its single-institution feature, which may jeopardize the external validity or generalization of the findings. However, this limitation can be mitigated by the positive aspects of the study, i.e. its large sample and the 11-year span of data collection, as well as by the fact that Jefferson Medical College is typical of most 4-year allopathic medical schools in the USA with regard to the demographic composition of students and the specialty choices of graduates.

Implications {#sec2_9}
------------

A potential implication of our findings is that the score distributions and percentile ranks reported here can be used as proxy norms for the purpose of comparing individual scores and determining the relative rank for male and female medical school matriculants (assuming that the score distributions and descriptive statistics of the medical school from which the JSE score is being compared are not substantially different from those reported in table [4](#T4){ref-type="table"}). For example, the JSE-S score of a male matriculant in medical school 'X′ that falls between 131 and 135 would place him in the top 98-99th percentile, and a score of a female matriculant from the same school that falls between 126 and 130 would place her in the 83-95th percentile (assuming similarity in the descriptive statistics and score distributions of the JSE in medical school 'X′ with those reported in table [4](#T4){ref-type="table"}).

The tentative cutoff scores suggested in this study are not absolutely definitive. We need data on well-validated criterion measures to examine the predictive validity of the cutoff scores. We also need more data from representative samples of medical schools at the national level to be able to develop national norm tables for male and female medical school matriculants. Using a similar approach, national (and international) norm tables could also be developed for students in other schools for health professionals (and in other countries) and for male and female doctors in different specialties. These ideas set an agenda for future research.

Conclusions {#sec1_5}
===========

Our findings provide empirical data from a relatively large sample of medical school matriculants that can be used as proxy norm tables and cutoff scores for identifying high and low scorers on the JSE-S. The findings have implications for admission decisions under certain conditions, as described above, for identifying those who may need further training to enhance their empathy, in addition to locating the relative standing of a particular individual or a group on the score distribution of the JSE-S.
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###### 

Frequency and percentage distributions of the study sample by matriculation year and gender

  Matriculation year   Men, n (%)   Women, n (%)   Total
  -------------------- ------------ -------------- -------------
  2002                 120 (54)     101 (46)       221 (100)
  2003                 105 (48)     113 (52)       218 (100)
  2004                 103 (46)     121 (54)       224 (100)
  2005                 126 (51)     121 (49)       247 (100)
  2006                 107 (43)     140 (57)       247 (100)
  2007                 132 (53)     116 (47)       248 (100)
  2008                 120 (51)     117 (49)       237 (100)
  2009                 111 (46)     128 (54)       239 (100)
  2010                 124 (49)     128 (51)       252 (100)
  2011                 125 (50)     127 (50)       252 (100)
  2012                 128 (51)     124 (49)       252 (100)
  Total                1,301 (49)   1,336 (51)     2,637 (100)

χ^2^~10~ = 9.8 (p = 0.45, nonsignificant).

###### 

The mean, SD, range, skewness and kurtosis indices, and reliability (Cronbach α) coefficients of the JSE by matriculating classes and summary results of statistical analysis

  Matriculating Class   Students, n   Mean ± SD      Median   Range      Skewness   Kurtosis   Cronbach\'s α
  --------------------- ------------- -------------- -------- ---------- ---------- ---------- ---------------
  2002                  221           114.1 ± 9.9    114      81 − 137   --0.24     0.04       0.80
  2003                  218           113.9 ± 10.0   115      75 − 140   --0.44     0.52       0.79
  2004                  224           115.9 ± 9.8    117      82 − 140   --0.35     0.12       0.78
  2005                  247           114.5 ± 9.7    116      82 − 133   --0.66     0.46       0.78
  2006                  247           114.8 ± 9.4    115      86 − 135   --0.46     0.19       0.75
  2007                  248           114.6 ± 10.6   114      71 − 136   --0.47     0.74       0.81
  2008                  237           113.5 ± 12.1   114      52 − 140   --0.92     2.66       0.84
  2009                  239           113.2 ± 11.3   113      73 − 140   --0.28     0.05       0.84
  2010                  252           113.8 ± 10.7   114      70 − 140   --0.62     0.88       0.81
  2011                  252           114.1 ± 10.1   116      76 − 140   --0.57     0.79       0.79
  2012                  252           114.8 ± 10.6   116      79 − 140   --0.65     0.90       0.81
  Total                 2,637         114.3 ± 10.4   115      52 − 140   --0.56     0.92       0.80

F~10,\ 2,626~ = 1.2 (p = 0.29, nonsignificant).

###### 

Gender differences on the JSE scores by matriculating classes

  Class   Men     Women          t       Effect size[^a^](#T3F4){ref-type="table-fn"}                                           
  ------- ------- -------------- ------- ---------------------------------------------- --------------------------------------- ------
  2002    120     112.3 ± 10.1   101     116.3 ± 9.3                                    3.1[\*\*](#T3F2){ref-type="table-fn"}   0.41
  2003    105     111.5 ± 10.8   113     116.1 ± 8.6                                    3.4[\*\*](#T3F2){ref-type="table-fn"}   0.46
  2004    103     113.7 ± 9.6    121     117.7 ± 9.6                                    3.1[\*\*](#T3F2){ref-type="table-fn"}   0.43
  2005    126     112.1 ± 10.2   121     117.0 ± 8.6                                    4.1[\*\*](#T3F2){ref-type="table-fn"}   0.52
  2006    107     112.8 ± 9.2    140     116.3 ± 9.3                                    3.0[\*\*](#T3F2){ref-type="table-fn"}   0.37
  2007    132     112.8 ± 11.7   116     116.6 ± 8.6                                    2.7[\*\*](#T3F2){ref-type="table-fn"}   0.40
  2008    120     112.2 ± 11.9   117     114.8 ± 12.3                                   1.6[^†^](#T3F3){ref-type="table-fn"}    0.21
  2009    111     109.8 ± 11.5   128     116.1 ± 10.3                                   4.5[\*\*](#T3F2){ref-type="table-fn"}   0.57
  2010    124     111.7 ± 10.8   128     115.8 ± 10.4                                   3.1[\*\*](#T3F2){ref-type="table-fn"}   0.38
  2011    125     112.6 ± 11.0   127     115.6 ± 9.0                                    2.4[\*](#T3F1){ref-type="table-fn"}     0.30
  2012    128     113.4 ± 10.9   124     116.4 ± 10.2                                   2.3[\*](#T3F1){ref-type="table-fn"}     0.28
  Total   1,301   112.3 ± 10.8   1,336   116.2 ± 9.7                                    9.9[\*](#T3F1){ref-type="table-fn"}     0.40

p \< 0.05

p \< 0.01

p = 0.10.

Cohen\'s d.

###### 

Frequency and percentage distributions and descriptive statistics of scores on the JSE-S by gender

  Score interval                                Men (n = 1,301)   Women (n = 1,336)   Total (n = 2,637)                                                           
  --------------------------------------------- ----------------- ------------------- ------------------- ------------- ------- ---------- -------------- ------- ----------
  ≤80                                           11                11                  1%                  5             5       \<1%       16             16      \<1%
   81 − 85                                      8                 19                  1%                  2             7       \<1%       10             26      1%
   86 − 90                                      22                41                  2 − 3%              1             8       1%         23             49      2%
   91 − 95                                      48                89                  4 − 7%              21            29      2%         69             118     3 − 4%
   96 − 100                                     87                176                 8 − 13%             56            85      3 − 6%     143            261     5 − 10%
   101 − 105                                    136               312                 14 − 24%            89            174     7 − 13%    225            486     11 − 18%
   106 − 110                                    214               526                 25 − 40%            165           339     14 − 25%   379            865     19 − 33%
   111 − 115                                    252               778                 41 − 60%            258           597     26 − 45%   510            1,375   34 − 52%
   116 − 120                                    232               1,010               61 − 78%            279           876     46 − 65%   511            1,886   53 − 71%
   121 − 125                                    159               1,169               79 − 90%            221           1,097   66 − 82%   380            2,266   72 − 86%
   126 − 130                                    91                1,260               91 − 97%            171           1,268   83 − 95%   262            2,528   87 − 96%
   131 − 135                                    34                1,294               98 − 99%            56            1,324   96 − 99%   90             2,618   97 − 99%
  \>135                                         7                 1,301               100%                12            1,336   100%       19             2,637   100%
                                                                                                                                                                  
  Mean score[^a^](#T4F1){ref-type="table-fn"}   112.3 ± 10.8                                              116.2 ± 9.7                      114.3 ± 10.4           
  Median score                                  113                                                       117                              115                    
  SD                                            10.8                                                      9.7                              10.4                   
  Possible range                                20 − 140                                                  20 − 140                         20 − 140               
  Actual range                                  70 − 140                                                  52 − 140                         52 − 140               

t~2,635~ = 9.9 (p \< 0.0001 for testing the null hypothesis that JSE mean scores for men and women are not different).
